Effect of superoxide dismutase plus catalase on Ca2+ transport in ischemic and reperfused skeletal muscle.
Cytotoxic oxygen metabolites may contribute to skeletal muscle damage associated with ischemia and reperfusion. This study utilized a rat hindlimb ischemia model to investigate the effect of pretreatment with oxygen free radical scavengers superoxide dismutase (SOD) and catalase (CAT) on skeletal muscle Ca2+ uptake by sarcoplasmic reticulum (SR) in limbs subjected to periods of ischemia and reperfusion. SOD and CAT were conjugated to polyethylene glycol to prolong their half lives. Anesthetized rats (ca. 350 g) received an iv injection of either conjugated SOD (2 mg/kg) plus CAT (3.5 mg/kg) (n = 6, Treated Group) or 0.9 saline (4 ml/kg) (n = 6, Control Group) 5 min before unilateral hindlimb tourniquet ischemia of 3 hr duration. After 19 hr of reperfusion, muscle from each lower leg was excised and homogenized. Skeletal muscle SR was isolated by differential centrifugation. ATP-dependent Ca2+ uptake by the SR was then measured with dual wavelength spectrophotometry and used as an index of muscle function. Pretreatment with SOD and CAT maintained higher rates of Ca2+ uptake by SR of skeletal muscle from postischemic reperfused limbs (Treated Group 2.29 +/- 0.21 vs Control Group, 1.61 +/- 0.06 mumole Ca2+/mg protein/min). These results implicate cytotoxic oxygen metabolites in the pathogenesis of ischemic reperfusion skeletal muscle injury.